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I. INTRODUCTION
The first commercial fishery on the Copper River system in Alaska was established in 1889. By the 1920s, commercial fishing had become the dominant use. Eighty to ninety percent of the chinook (Oncorhynchus tshawytscha) and sockeye (0. nerka) salmon harvested from the Copper River system in recent years have been taken in the commercial fishery. The balance of the catch is divided among three user groups: subsistence, personal use, and sport. The sport fishery primarily targets chinook salmon.' The chinook salmon range from 20 to 60 pounds and are prized for their vigorous fighting abilities. The Alaska Department of Fish and Game (ADF&G) estimates that 98 percent of the Copper River Basin chinook sport fish harvest occurred on the Gulkana and Klutina Rivers, and that 93 percent of the effort occurs on the Gulkana River alone (Whitmore and Vincent-Lang 1991). This paper examines three issues relating to the Gulkana River chinook salmon sport fishery. First, we use a travel cost model to develop a benchmark measure of the economic benefits generated by the chinook salmon sport fishery on the Gulkana River under current management policies. Next, we estimate the change in benefits to the sport fishery that would have resulted from an increase in chinook abundance. Not only does the abundance of chinook salmon vary naturally, but the number of chinook available to the sport fishery could also be increased (reduced) by reducing (increasing) commercial catches. Finally, we estimate the change in benefits to the sport fishery from changes in sport fishing regulations, holding chinook abundance constant. Anglers are currently restricted to one fish per day and one in possession with no season limit. We examined two alternative bag limit regulations. The first alternative would hold anglers to a five-fish season bag limit, but would not impose daily bag limits.2 The second alternative would liberalize the daily bag limit to two chinook per day and two in possession but would not impose a season bag limit.
Fisheries managers are interested in stock abundance, catches, and angler days (effort), because these are the variables that they traditionally measure. Resource economists have traditionally focused on measures of consumer's surplus. The traditional travel cost method has been useful for measuring To develop estimates of effort and consumer's surplus in a framework suitable for historical as well as contingent data, we asked respondents how many trips they would have made under three hypothetical management conditions. We call this method the hypothetical travel cost method (HTCM). In contrast to CVM, our methodology asks users the quantity of trips they would have made to the site rather than how much they are willing to pay to make a trip to the site. Both the CVM and the HTCM measure consumer's surplus under actual and hypothetical situations. However, the HTCM should be less prone to strategic manipulation, less taxing on respondents, and more familiar to fisheries managers. When used with historical data, the TCM and the HTCM are identical. However, the HTCM is also capable of providing estimates of the consequences of hypothetical policy changes.
II. EXPERIMENTAL DESIGN A. The Travel Cost Method
The TCM uses observed expenditures and behavior to develop an indirect measure of the value of nonmarket goods. The number of visits to a fishing site serves as a proxy for the quantity variable, while the sum of travel and opportunity costs serves as a proxy for the price variable. A demand function is estimated from these proxies for the price and quantity variables. Much of the literature of the modern TCM considers how to address problems that have arisen from the empirical implementation of the meth- where vi, is the number of visits to a recreational site j by individual i, p,1 is the implicit price or travel cost to the site by individual i, yi is individual i's income, di is a vector of demographic characteristics of an individual, qi is a vector of the quality characteristics specific to the site,4 and si the price faced by individual i for visits to substitute sites j. This equation can be treated as a Marshallian demand in the implicit travel cost prices.
B. The Contingent Valuation Method
While the travel cost method asks people to report their actual behavior, the contingent valuation method asks people to report the value they obtain from the behavior. Methodologically, the CVM can be much more difficult to implement than the TCM. The CVM method involves the construction of a contingent market to elicit how much the respondent is willing to pay (or accept) to have access to the resource. The CVM uses surveys or personal interviews to derive willingness-to-pay or willingness-to-accept measures for particular sites. Respondents are asked to use the information provided in the questionnaire to predict what they would be willing to pay if a change occurred in the quality of the resource (Mitchell and Carson 1989 More complicated experimental designs such as the dichotomous choice elicitation method avoid some of these problems, but have their own unique problems. For example, given the take-it-or-leave-it nature of dichotomous choice questions, one only learns whether the respondent was willing to pay (or accept) the amount asked. Therefore, large numbers of respondents must be queried for each bid price to obtain an estimate of the binomial probability of a "yes" to the question: "Are you willing to pay $X to have access to the resource?" Furthermore, obtaining reliable estimates of the median (or any other measure of central tendency) requires considerable knowledge about the distribution prior to sampling (e.g., Cooper 1993). Consequently, CVM often requires time consuming and costly pretests. Moreover, although the dichotomous choice method appears to be superior to other methods in terms of the psychological challenge presented to respondents, it still requires subjects to respond to questions on issues that they may not have fully considered (Harris et al. 1989 Since management conditions can be controlled by resource managers, qualitative differences and the effects of possible management policies are tested using three policy-oriented HTCM questions. Four observations were obtained from each respondent. They are the actual number of trips that they made to the Gulkana River and the number of trips that they would have made under three hypothetical management conditions. The four observations on the ith respondent are: 1 = actual visits to the Gulkana River in 1992; v2 =hypothetical visits to the Gulkana River contingent on the harvest of increasing from 2,000 to 4,000 chinook per year; 3 =hypothetical visits to the Gulkana River contingent on the bag limit increasing to two-per-day and two-inpossession, while holding the total harvest of chinook at 2,000 per year; 4 =hypothetical visits to the Gulkana River contingent on a total season bag limit of five chinook salmon, while holding the total harvest of chinook salmon at 2,000 per year.
The hypothetical visitation rate equations quantify changes in consumer surplus that occur from changes in visitations as a consequence of possible management conditions. The number of visits per angler to the Gulkana River will increase or decrease depending on whether they expect the hypothetical management proposal will have a beneficial or detrimental effect on the value they obtain from chinook salmon fishing.
The HTCM framework broadens the TCM model to include possible management policies that have yet to be implemented. For fish and game managers, this type of analysis offers distinct advantages over the traditional TCM model. Specifically, managers will have a tool for forecasting how different tested management proposals will affect the consumer surplus values of recreational participants before 
III. ECONOMETRIC RESULTS

A. Sampling Methodology
The sample was drawn from names and addresses obtained from the 1991 and 1992 annual Sport Fish Surveys conducted by the Alaska Department of Fish and Game (Mills 1991 (Mills , 1992 Table 2 . Respondents who had visited the Gulkana River in 1992 were asked to report a larger set of explanatory variables than those respondents who had not fished the Gulkana River in 1992. If a respondent had not visited the Gulkana River in 1992, they reported only whether they would visit the site under the hypothetical scenarios and demographic data. Data regarding trip expenditures and characteristics were not reported since the respondent had made no actual trips. We estimated the model for Gulkana River trips using the zero observations in a Tobit model using only the demographic variables. These results are presented in Table 3 .
For model specification, we used one set of travel cost variables (AAA, 100% wage rate), to arrive at a restricted model. This model is estimated using the same set of explanatory variables across all the travel cost variable sets to allow comparisons between models. Model specification on the Gulkana River OLS equations required several steps. We began by estimating a single equation that included dummy variables to 7 Milepost (Robinson 1992 ) is an annually updated tourist book that provides detailed highway mileage between all towns and cities in Alaska as well as between sites of interest.
8 Fifty percent of Alaska's population lives in the Anchorage area. Twenty percent live in the Fairbanks area. These population centers are nearly equidistant from the Gulkana River. Although the Susitna Basin and the Kenai Peninsula are nearly equidistant from Anchorage, they are only about half the distance of the Gulkana River. Fishing areas on the Susitna, Gulkana, and Klutina Rivers are nearly equidistant from Fairbanks, while the Kenai River is roughly twice as far. The three fishing areas differ in angler-success, suitability for boating, and congestion. Although there are some differences in salmon run-timing, the overlap is considerable, therefore, anglers must choose between sites.
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February 1996 These restrictions were accepted.9 We next tested the model with coefficients on the travel cost variables restricted to being the same across equations (i.e., that the slopes were identical). The null hypothesis that they were identical could not be rejected at the 95 percent confidence level (F3,951 = 0.168). The final model restricted the constants that represent differences between the intercepts of the actual and the three hypothetical Gulkana fishing trips. This model was rejected at a 95 percent confidence level (F3,951 = 12.82). Thus the model specification process for Gulkana River sample demonstrates that there is a statistically significant difference between the number of fishing trips actually taken and the number of trips that would have been taken under each of the hypothetical management conditions. Furthermore, the slope of the actual and hypothetical demand curves do not differ significantly.
The Gulkana River visitation equation results are reported in Table 2 . Using the criterion of McCollum (1986), the equation with the best fit based on the highest R2 and the lowest sum of squared errors, is represented by the 60% wage rate and the AAA travel cost variable (Table 2) . A comparison of the reported travel cost models showed that the models with the higher R2 and higher t-statistic on income may be related. However, for the reported travel cost variable, the equation with the best fit is represented by 100% of the wage rate, and the income variable shows the highest significance when compared to the other reported travel cost variable models (60%, 30%, and 0%). The weakest models occur using 0% wage rate travel cost variables. The intercept is positive and significantly different from zero across all six equations. The coefficients on the hypothetical policy dummy variables, indicating the shift in the intercept, are also positive and statistically significant for each policy scenario. This signifies that respondents indicated that their demand for chinook fishing on the Gulkana River would be significantly increased under each of the hypothetical policies.
The coefficient on the own travel cost variables are negative across all six equations. The t-statistics on the AAA travel cost equations are higher than the reported travel cost equation. The explanation for this difference probably lies in the less accurate distance, time, and cost estimates provided by survey respondents.
Since chinook salmon fishing trips to the Susitna and Kenai Rivers were assumed to be substitutes, the sign of the substitute travel cost variables would be expected to be positive. In all but one travel cost model (AAA, 100% wage rate), the t-statistic on the TC Susitna variable was insignificant. After we omitted the TC Susitna variable, TC Kenai variables became positive and statistically significant for the AAA TC models; however, for the reported TC models the t-statistic was not significant (TC Kenai at 100% wage rate, t-statistic 0.82, at 60% wage rate, 1.32, and at 30% wage rate, 1.95). One possible explanation for the apparent lack of substitution between Susitna and Gulkana chinook salmon fishing trips is that the road accessible portions of the Susitna River and its tributaries are restricted to four three-day openings in June, while the Gulkana River is open from early June through mid-July.
Because about 9 percent of the respondents did not report income, a dummy variable INCOME NR was created for these people. Both the income and the income dummy variables are positive and significant across the six equations. Income for the reported travel cost equations is the midpoint of a range of incomes reported on the survey. For AAA equations, income is the mean income of the geographical region of angler residence. To measure vaidity bias (Thompson 1991), a dummy variable for respondents to the first mailing (MAILING1) was included. The model results also indicate that respondents to the first mailing were significantly different than respondents of the second mailing for the AAA models for the 30% and 60% wage models of the three regressions, but that it had a p-value between 0.05 and 0.1 in each of the other regressions. The significance of this variable showed that the most interested anglers responded earliest in our survey. Though we have no observations on nonrespondents, the significance of the MAILING1 variable suggests that our sample consists of more avid anglers than the population. Therefore, our estimates are probably biased upwards.
Education, interestingly, was significant and negative in each of the regressions. People who used rafts on their fishing trip (26 percent) took fewer trips. People who also photographed or viewed wildlife, and those who fished for sockeye salmon on other trips took significantly more trips than those who fished solely for chinook salmon. Respondents who reported that they disliked motorboats on the Gulkana River also took significantly more trips than their counterparts in the population. Table 3 presents Tobit estimates using the 1,372 observations including the zerotrip observations. In all cases, the models in Table 3 
FIGURE 1 CHANGE IN CONSUMER'S SURPLUS FOR HYPOTHETICAL TRIPS
ways larger in absolute value than in the OLS model.
E. Consumer Surplus Estimates
Consumer surplus represents the benefit that individuals derive from an activity in excess of their participation costs. The goal of the travel cost method is to develop consumer surplus or benefit estimates for nonmarket activities. The consumer surplus for chinook fishing on the Gulkana River is the area below the travel cost visitation curve and above the travel cost incurred by each individual. This relationship is shown in Figure 1 assuming all Table 4 is that even though the number of trips increases for each of the hypothetical scenarios, the length of trip declined relative to the status quo. Indeed, the total number of days respondents indicated they would spend on the Gulkana River declined for each of the hypothetical management scenarios relative to the status quo. Table 5 presents estimates of the consumer surplus using equation [4] . The median estimate of consumer surplus is higher for the Reported travel cost models than for the AAA travel cost models for every management scenario and for every wage rate percentage. For the Reported travel cost models, the management policy "double harvest rate" produces the largest consumer surplus for every wage rate percentage.
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February 1996 However, for the AAA travel cost models, the largest consumer surplus occurs with the "double harvest rate" policy for the 30% and 60% wage rate models and with the "season bag limit of five" for the 0% and 100% wage rate models. In all cases except the AAA 100% model, the status quo model produces the lowest consumer's surplus. An alternate measure of consumer surplus is consumer surplus per day (see Morey 1994) . Estimates for Gulkana River chinook salmon fishing trips consumer surplus per day are contained in Table 6 .) The means are also higher than the medians in every case, indicating that the distribution has a "fat" tail on the right-hand side. However, the median estimates (and the 25 percent and 75 percent quartiles) show the same pattern in measures of consumer's surplus per day. In every case, the estimates suggest that the hypothetical policy scenarios provide greater net benefits to Gulkana River chinook anglers. The hypothetical trips for a season bag limit of five generated the greatest net benefit while net benefits for trips based on doubled harvests, doubled daily bag limits, and actual trips followed in decreasing order. Note that the per day consumer surplus estimates and the season consumer surplus estimates do not produce identical orderings. This suggests that Morey's (1994) concerns regarding con- sumer surplus per day are empirically validated by this study. Table 7 contains estimates of mean consumer surplus using the OLS and Tobit models of Table 3 . These results are produced as per day estimates using the AAA travel cost estimates. The main conclusion from Table 7 is that there does not appear to have been a bias resulting from omission of the zero-trip respondents. That is, the estimated per day consumer surplus value of a day of fishing on the Gulkana River does not change when the zero-trip responses are included and the truncation taken into account. While it is not clear how respondents understood the hypothetical questions, familiarity with other ADF&G management practices might have helped. For example, a season bag limit could be enforced by having anglers record their catches on the back of their sportfishing license as is currently required for chinook catches on the Kenai Peninsula and in the Susitna drainage. In retrospect, it is apparent that some of the respondents were concerned that increased sport fishing catches would have adverse effects on future salmon stocks. The survey failed to assure respondents that the catch increases could be accommodated either through restrictions on commercial fishing effort or through intensified hatchery activities. The commercial fishery on the Copper River Flats (Gulf of Alaska) accounts for an average of over 80 percent of total (sport, subsistence, and commercial) catches of Gulkana River chinook salmon. However, our approach allows respondents to predict their own response to alternative policies. For example, fishermen may not expect to double their own daily catches under a doubled daily bag limit. Nevertheless, respondents are better able to predict how the policy change will affect the net benefits that they will obtain from the fishery than are the analysts.
IV. DISCUSSION AND CONCLUSIONS
The first objective of this paper was to develop an estimate of the monetary value of chinook salmon sport fishing for the Gulkana River. While the consumer surplus or economic value estimates may not conform to one precise number due to limitations in the travel cost methodology, they do provide a range of estimates that may be useful for resource management, allocation, and policy decisions.
The second objective was to develop a methodology for addressing hypothetical policies within a TCM framework. Our purpose here was to discover possible changes in recreational fishing demand based on proposed policy initiatives. Table 4 presents the consumer surplus estimates of three hypothetical policy options in comparison to consumer surplus estimates for actual Gulkana River sport fishing trips. In every case the hypothetical management conditions provided higher economic values.
Overall, blending hypothetical questions with the travel cost methodology was successful. However, hypothetical travel-cost questions need to provide an easily understood description of the policy options that are of interest. This, of course, is no different from what is required to implement the contingent valuation method. Furthermore, we believe that the problems that have lead the CVM research away from using simple open-ended surveys does not seem to be as troublesome with the HTCM. In addition, this research has shown that the hypothetical travel-cost method is consistent with the TCM in that the travel cost variable and tastes and preferences variables affect actual trips and hypothetical trips in the same manner (e.g., Kealy, Montgomery, and Dovidio 1990). Future research would need to test whether the predictions are reliable in a test-retest framework and whether they are valid in a test-retest framework where the hypothetical situation is realized.
